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MEMORANDUM

TO: Dan Williams, P.E.
Director of Engineering

r“\ el

FROM: Donald S. MacLean, P.E. . | ‘;/{Vk
Acting Traffic Manager =~

DATE: November 14, 2012

RE: MD 200 - Intercounty Connector

Posted Speed Limit Evaluation and Recommendations

PURPOSE OF MEMORANDUM:

X To update you about an ongoing/new issue

To request a meeting

To provide backup materials for an upcoming meeting
Need your decision

SUMMARY:

An engineering study has been conducted in order to review the operational
and engineering issues associated with raising the posted speed limit along
MD 200 (the Intercounty Connector, or ICC) from 55 MPH to 60 MPH. An
independent evaluation performed by Kittelson & Associates, Inc.
recommends performing a review of the 1-year crash history before
implementing a posted speed limit of 60 MPH along the facility. If the study
finds no crash trends attributable to speeding, we recommend a Speed Limit
of 60 MPH be enacted for mainline MD 200. We are also recommending the
installation of both mainline and ramp curve warning signs and advisory
speeds.

BACKGROUND

The Intercounty Connector is a six-lane, limited access, divided highway
extending over 17 miles from 1-370 to US 1. The western 16 miles of
highway, west of 1-95 was opened to public travel in November 2011 and the
portion from 1-95 eastward to US 1 is currently under construction. Current
traffic volumes are between 20,000 and 30,000 vehicles per day however
projected traffic volumes are expected to reach 100,000 vehicles by 2030.

The Intercounty Connector was designed and constructed with a 60 MPH
design speed and opened with a 55 MPH posted speed limit. Since
November 2011, customers and external constituencies have requested that
the MDTA consider increasing the posted speed limit on the Intercounty
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Connector. This memorandum documents the findings of an engineering study of the ICC speed limit
taking into consideration free-flow vehicular speeds, physical roadway and roadside features, safety
performance history and anticipated changes to roadway conditions.

DISCUSSION/ANALYSIS:

There are several engineering guidelines governing the establishment of safe and effective speed
limits:

e Aspeed limit established by engineering study should be within 5 MPH of the 85th percentile
speed (defined as the speed below which 85% of motorists are traveling).

e Aspeed limit should be established based on the physical geometry and safety characteristics
of the roadway.

e Speed limits should be reasonable and encourage compliance by a majority of motorists.

These objectives frequently lead to competing objectives which must be balanced when establishing
the speed limit. The Intercounty Connector as-built construction plans as well as existing traffic
speeds were evaluated in order to assess each of these objectives.

1. An analysis of existing travel speeds at all toll gantries (see Table 1 attached) between
January 24, 2012 and January 26, 2012 indicates that:

a. 85" percentile speeds ranged between 64 MPH and 67 MPH.

b. 50" percentile speeds ranged between 59 MPH and 61 MPH.

c. Depending on the toll gantry location, between 12% and 25% of vehicles were obeying
the posted speed limit during this time period.

2. An analysis of existing travel speeds at all toll gantries between June 24, 2012 and June 30,
2012 indicates that:

85" percentile speeds ranged between 66 MPH and 69 MPH

50" percentile speeds ranged between 60 MPH and 62 MPH

c. Depending on the toll gantry location, between 9% and 18% of vehicles were obeying
the posted speed limit during this time period.

o o

The apparently low level of compliance with the posted speed limit combined with g5
percentile speeds that are 10 MPH above the posted speed limit indicate that raising the
speed limit to 60 MPH would be a prudent step. This will encourage driver compliance with
the posted speed limit and encourage a reduction in the discrepancy between minimum and
maximum observed speeds.

3. An accelerometer was used to measure lateral acceleration of vehicles at eight horizontal
curves identified as possible concerns. These readings indicate that for each of the following
three (3) curves the existing curve warning signing should be evaluated in detail to determine
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the advisory speed that should be established. Curve warning signs already exist at these
locations, however the signing will be compared to the most recent MUTCD requirements
prior to increasing the speed limit. Two of the curves are on mainline MD 200 between 1-370
and MD 97, therefore we reviewed the 2012 crash history for this section and none of the
reported crashes identify vehicular speeds as the primary cause.

Curves along the [-370 to MD 97 Segment
a. MD 200 at Redland Road
b. MD 200 at Muncaster Mill Rd

Curves along the MD 97 to |-95 Segment
c. MD 200 to I-95 SB Ramps

An evaluation of the physical roadway and roadside conditions identified areas requiring
modification or study prior to a posted speed limit modification, these areas of concern
include:

a. Ten exit ramps may require advisory speed and curve warning sign revisions due to the
differential between the mainline roadway and ramp safe driving speed. A
determination of the proposed advisory speeds for each ramp is under way and will be
completed within the next 2 to 3 weeks.

b. Four areas along the mainline roadway where clear zones are constrained and drivers
of errant vehicles may not have adequate distance to stop or otherwise regain control
of the vehicle before impacting an obstruction or drop off. W-beam Traffic Barrier or
another positive barrier protection may be needed. | estimate 120 days for
implementation, including 30 days for design and 90 days for construction.

Due to the low volume of existing traffic and limited time to collect and evaluate safety
performance, the maximum speed at which a motorist could theoretically drive a vehicle
without departing the travel lane was calculated. This “inferred speed” methodology is
documented in the Federal Highway Administration’s, “Speed Concepts: Information Guide”.

a. An inferred speed of 59 MPH was calculated for a 2,000 foot segment of curve along
the westbound Intercounty Connector near Redland Road. A review of 2012 crashes
along this stretch of roadway indicates that there have been no crashes with a primary
cause attributable to speeding.

b. West of MD 97 an inferred speed of 60 MPH was calculated for seven (7) horizontal
and vertical curves.

€ An inferred speed of 60 MPH was also calculated for five (5) vertical curve segments
between MD 97 and MD 650.

d. East of MD 650 to 1-95, the calculated inferred speed exceeded 60 MPH.

Lacking historical crash reports to complete a safety analysis, the Texas Transportation
Institute, “Roadway Safety Design Workbook” and National Cooperative Highway Research
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Program Study 17-45, “Enhanced Safety Prediction Methodology and Analysis Toll for
Freeways and Interchanges” methodology was utilized to predict the number of injury and
fatal crashes per year based on a range of speed limits, forecast and existing traffic volumes
and various geometric design elements known to be correlated with crash frequency.

The predictive crash analysis was completed for the four segments of roadway with the
lowest calculated inferred speed. These roadway segments have the lowest safe operating
speed and therefore will be most susceptible to speed related crash increases. The analysis
projects a very slight increase in the number of crashes per year if the posted speed limit was
increased to 60 MPH. By comparison, the projected crash rate increases significantly with the
projected increase in traffic volumes on the facility.

RECOMMENDATIONS:

With the primary objective being to safely improve alignment of the posted speed limit and the g5
percentile speeds of drivers, | have the following recommendations:

1

| recommend that one year following the opening of the ICC to traffic (i.e. December
2012/January 2013) a detailed crash analysis be performed for the entire length of MD 200.
This study should evaluate if there are any crash trends which could be attributable to excessive
speeds and make further recommendations regarding the need for additional engineering,
enforcement and education measures.

Provided that there are no concerns identified in the crash study, | recommend increasing the
posted speed limit to 60 MPH provided that the following implementation steps take place:

a. Each of the twelve 12 horizontal and vertical curves along Mainline MD 200 which were
identified in the study with a calculated inferred speed of 60 MPH (and one at 59 MPH)
should be evaluated for posting curve warning signs and advisory speeds.

b. All of the exit ramps should be evaluated for posting of curve warning signs and advisory
speed changes.

c. The roadside clear zone should be evaluated at the four (4) locations identified in the report
and a formal determination made on the need for additional traffic barrier.

The evaluation of ramp advisory speeds is already under way and | estimate the design and
installation of additional curve warning signs and advisory speeds will take 90 days to accomplish
(30 days design and 60 days fabrication and construction). | estimate 120 days to design and
install additional W-Beam Traffic Barrier where there are clear zone obstructions. These two
efforts can be run in parallel, therefore the total time to implement a speed limit change is
estimated to be 120 days.

A speed limit study every five years is recommended for roadways that undergo significant
geometric or use changes. Once traffic volumes on the Intercounty Connector have normalized
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and a crash history is developed, an engineering study of the posted speed limit should be
conducted.

4. Regular monitoring of speeds should be performed in order to watch for any increases in
vehicular speeds along the roadway. If vehicular speeds increase above the existing g5™
percentile levels, additional education and enforcement measures should be discussed with
Media, Operations and the MDTA Police.

5. A detailed follow-up study of the impacts of the speed limit increase should be performed one
year after the increase is enacted. This study should evaluate the safety impacts as well as
monitor driver behavior with regard to speeds along the roadway.

6. A modification of the posted speed limit will affect day to day operations of the Police,
Operations and Communications Divisions; a joint review of these findings should be completed
prior to developing a final recommendation.

ATTACHMENTS:

1. Table 1 =ICC January 2012 vs. June 2012 Speed Summary by Toll Gantry

COMMENTS:

Ok to schedule
Invite:
Comments:

Update February 1, 2013:

e A detailed crash study was completed on January 23, 2013. See report for additional
information.

e It was confirmed that the need for additional curve warning signs along mainline and the
ramps are not required. It was determined that the existing signs are adequate.

e It was confirmed that the need for W-beam Traffic Barrier or other positive barrier protection
is not required in the four areas along the mainline roadway where clear zones may have
been constrained. This was verified by a detailed review of the Plans, and by visiting each
location in question.

e The speed limit increase will be fully implemented by March 31, 2013.



(QOLNIN) paniasqo ajoiyan

JO Jaquinu ayy Aq PaphIp [91yan JO UONEDO]| oyI0ads B Je spaads painseaw-jods Jo SNosuUejUB)SUl BU) JO UONBLULUNS B} - paadg abeiany g
(QOLNW) [aABI) S[0IYa JOJoW By} Jo Juadiad Gg Yaiym mojeq Jo je paads ay) - paads a|juadiad Yiss v
‘(Repinies) Z102 ‘0€ aunr 0} (Aepung) ZLOZ ‘#Z aunr woy ale ejep paads aunr 'g
‘(Aepsinyl) Z10Z ‘9z Alenuer o} (Aepsan]) ZL0Z ‘g Aenuer woy aie uoledo| Aueb |0} yoes je eep paads Aenuer g
~noy Jad sajiw ul ase ejep paads Jo sjun ‘L

%z L1 0'95 129 €19 V19 %65l 85 909 665 £'59 abelany
%601 095 029 Z19 129 %Gl 67 509 865 159 peoy Japmodung PIO] M - bl
%901 195 029 z19 V29 %LS 8vs 09 765 879 any allysdWEH MON/OS9 AW|  EM - 0L
%901 195 0729 z19 T, % oL 178 209 965 179 peoy ARION| &M - 8
%0 L 0% 619 z19 09 %G 9L 175 209 968 Iv9 aAuQ BUISSOI) PEaWbUGT| M - 9
%8 0L 09 619 119 699 %e L ovs 109 56S 579 PEOY W J9ISEOUn| @M - ¥
%l zl 1SS 229 719 819 %9Vl 1'SS 119 709 299 peoy Jopmodund pio| 83 - €1
%88 7% 0€9 0729 589 %L LL R 519 809 799 any allysdweH MaN/0S9 AN| 83 -6
%26 595 129 ) 789 %Sk €SS 19 709 099 peoy wejuog|  g3- L
%970} 7% V9 919 629 %Lk €55 019 £09 859 g Buissoip peawbuot| g3+
%6 LL €S 019 709 999 %EVT 1'€S 63 685 579 peoy puepey|  €3- b
(ydwgss _ S (uydwsss R N e G ] LR el
peads) pesds | | peadgueipey | pesds peeds) | peads | . |peedsuepen [  peads i e il s o AL
sopmen | emusosea st | P°°%S °°%° | aipussio uio | omusased wse|  seowmen | eimusased wist Poods OBEIONY |, osiod uios |oipussseq g 10098 SS0:03seseR) Aol
 ojuedied il o G Kt L e gueded Lt L B S . EAT A | i
ZL0Z ‘0¢ - 2 ounf_ ZL0Z ‘92 - bZ Asenuer
Anueg |jo1 Aq Aewwng paadsg z10zZ 2unr sA ZL0Z Atenuer 9] L 3|qel
9 a8ed

SUOIIEPUAWIWODAY pue uonenjead Jwi] paads paisod JD|
ZT0C ‘vT JaquianonN




